The accretion of coarse-grained material at the shelf-edge rollover has been 13 emphasized in studies of basin margin progradation, despite fine grained sediment (clay and silt) 14 representing a volumetrically more significant component of subaqueous clinothems. The timing and 15 processes of fine-grained sediment transport across the shelf and onto the slope remains an 16 understudied facet of sedimentary basin stratigraphy. Three exhumed basin margin-scale clinothems 17 of the Permian Waterford Formation, in the Karoo Basin, South Africa, offer outcrop examples of 18 margin development through the accretion of mud during flooded shelf conditions. The progradation 19
do not adequately account for progradation of basin margins in the absence of sand supply, which 31 implies potential risks in the identification of shelf edge rollover positions and application of trajectory 32 analysis in strongly progradational margins. The stratigraphic architecture of the lower Waterford Formation clinothems (C1-C8, Fig. 3 ) in the 181 Tanqua depocenter is similar to that described in Laingsburg but the correlation between both 182 successions is not established due to the lack of absolute age control. Differences (Table 2) 
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Clinothem C6 consists of amalgamated organic-rich delta front/shoreface facies associations (Table   197 1) that are only recognized in the most proximal exposures (T2-T3, Fig. 3 ). The sand-rich component 198 of C6 fines and thins basinward, and pinches out between Vaalberg and Bitterberg (T4 and T5, Fig.   199 3), i.e., before the established shelf-edge rollover position of C5. Clinothem C7 prograded over C6 200 and its delta front/shoreface sandstones pinchout beyond the previous shelf-edge rollover position of 201 C5, reaching the westernmost edge of the study area in Katjiesberg (T7, Fig. 3 ). The progradational 202 stacking pattern of C6 and C7 is consistent with the lower part of a second highstand systems tract 203 after the regional transgressive event in C5. The absence of sand-rich C6 deposits basinward of the 204 rollover position of C5 is consistent with deltaic/shoreface sandstones confined in the inner shelf and the sandstone pinch out of C6 ( Fig. 3 ). This indicates that during C6 and early C7 time, the shelf-edge 208 rollover also prograded through the accretion of mud under sea level highstand conditions. 209 210
MUDSTONE-DOMINATED SHELF EDGE DEPOSITS

211
Outcrop observations 212 WfC 6 and 7 are well exposed in the Zoutkloof area of the Laingsburg depocenter ( Fig. 6 , see location 213 in Fig. 4A ). Detailed outcrop observations just above shoreface-offshore transition (SOT, Table 1) 214 deposits of WfC 5 reveal an 8 m-thick fining-upward package overlain by a 33 m-thick coarsening-215 and thickening-upward package (Fig. 6 ). The lower package starts with highly bioturbated coarse 216 siltstones, showing a distinctive mottled texture with an irregular distribution of sand grains within a 217 silty matrix. Overlying these siltstones are multiple surfaces with associated iron-rich nodular 218 horizons, interpreted to record condensed sections and are therefore included in the upper part of the 219 TST associated with WfC 5 (Figs. 6, 7, Table 1 ). Just above the best developed of these surfaces, 220 considered to be recording the maximum flooding surface, facies pass abruptly into darker, finer-221 grained and laminated siltstones, rich in organics and mica. These thin beds feature mm-scale 222 dominantly unidirectional to combined-flow tractional structures with little to no bioturbation,
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interpreted as the oldest most distal deposits of WfC 6 ( Fig. 6 ). Thin beds alternate with diffusely 224 bedded structureless fine siltstones, and become progressively coarser and cleaner up section, losing 225 their organic content while retaining a low to moderate bioturbation index. An overlying pervasively 226 bioturbated 1.2 m-thick package is interpreted to record the transgressive top of WfC 6. The overlying 227 WfC 7 succession coarsens-and thickens-upward from sandstones with symmetrically rippled tops to 228 thicker-bedded sandstones with hummocky cross-stratification (Table 1 ). The stacking pattern and 229 facies characteristics of WfC 6 and 7 are consistent with an upward transition from offshore/distal 230 prodelta mudstones deposited initially below storm wave base to progressively sandier and shallower 231 wave-influenced deposits (Fig. 6 , Table 1 
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Type-D beds are generally 0.5-7 cm-thick, sharp-based and normally graded with traction structures 293 and grade into well-developed mud-rich tops with moderate bioturbation (B.I. 2) and abundant organic 294 debris and mica. They are interpreted to record deposition of the dilute part of a waning sediment suggesting they record deposition in a more distal setting under relatively quieter conditions. Locally,
298
Type-C and Type-D beds combine to form inverse-to normally-graded beds, which has been used as 
367
Wave/storm processes are therefore advocated to be the main mechanism that kept unconsolidated Table 1 . Summary of sedimentary facies and facies associations found from the shelf to upper slope 867 of the lower Waterford Fm. based on previous works (Wild et al. 2009; Oliveira et al. 2011; Jones et 868 al. 2013; 2015) 869 870 
